Cytokinin-induced differentiation of human myeloid leukemia HL-60 cells is associated with the formation of nucleotides, but not with incorporation into DNA or RNA.
Cytokinins are important purine derivatives that act as hormones to control many processes in plants. Cytokinins such as isopentenyladenine (IPA), kinetin and benzyladenine were very effective at inducing the granulocytic differentiation of human myeloid leukemia HL-60 cells. The metabolism of cytokinins to their nucleotides was closely associated with cytokinin-induced differentiation and growth inhibition. When the cells were incubated with [14C]-benzyladenine, radioactivity was significantly incorporated into RNA and DNA. However, the radioactive nucleotides in RNA or DNA were adenine nucleotides, not benzyladenine nucleotides, suggesting that cytokinins were not incorporated into RNA and DNA. The benzyladenine nucleotides were not stably released into the medium in intact form. Cytokinins effectively induced a phosphorylated (active) form of mitogen-activated protein kinase (MAPK). MAPK activation was necessary for cytokinin-induced differentiation, because PD98059, an inhibitor of MAPK kinase, suppressed the differentiation induced by cytokinins. These results suggest that cytokinin nucleotides themselves play an important role in inducing the differentiation of HL-60 cells.